Signaling from nucleotide receptors to protein kinase cascades in astrocytes.
In the CNS, extracellular ATP can function as an excitatory neurotransmitter as well as a trophic factor. These short-term and long-term actions are mediated by nucleotide receptors. Extracellular ATP can also act as a co-mitogen in conjunction with polypeptide growth factors such as basic fibroblast growth factor (FGF2). Cellular proliferation, differentiation and survival are regulated by signaling cascades composed of protein kinases, including extracellular signal regulated protein kinase (ERK) and protein kinase B (also called Akt). Here we summarize recent studies on nucleotide receptor signaling to ERK and Akt in astrocytes and the role of protein kinase cascades in mediating the trophic actions of extracellular ATP, alone or together with FGF2. Because extracellular ATP and FGF2 contribute to the hyperplastic and hypertrophic response of astrocytes to CNS injuries, an understanding of their protein kinase signaling mechanisms may lead to novel therapeutic approaches for neurological conditions that involve gliosis and the generation of reactive astrocytes, such as trauma, stroke, seizure and neurodegenerative and demyelinating disorders.